O ver the past few decades, there has been a shift in the patient-provider relationship toward enabling patients to actively participate in their medical care, through asking questions, requesting medications and other services, and shared decision making. [1] [2] [3] [4] Patient activation has proven to enhance patient satisfaction, perceived health, and adherence; decrease patients' anxiety levels; and improve diabetes and hypertension management. [5] [6] [7] [8] Additionally, patients who ask more questions are more likely to elicit useful information from their physicians, 9, 10 which consequently leads to an increase in self-efficacy and a greater sense of control over their care. 11 Despite the fact that patient activation confers significant benefits, 2, [5] [6] [7] [8] 12 prior research has shown that patient questions make up only about 7% of patient dialogue, which corresponds to 3-9 questions per visit. 13, 14 Patients may feel reluctant to ask their physicians questions for several reasons. In broad terms, patients with diminished feelings of self-efficacy and those who view the physician as the "decision maker" are hesitant to express their opinions and to ask questions. 1, [15] [16] [17] Consequently, physician encouragement, in the form of partnership-building and supportive talk, actually fosters patient participation. 1, [16] [17] [18] [19] [20] Patients' sociodemographic characteristics are also important predictors of their willingness to participate in the medical encounter. According to prior studies, non-White, working class, and less educated patients are less likely to participate actively in the medical visit. 10, 17, 20 Some research indicates that older patients tend to ask more questions, 13 whereas other studies show the opposite. 16, 20 Low literacy is another factor that may impact patients' participation in the medical encounter. 21, 22 Literacy is a functional and context-specific skill that includes oral skills (listening and speaking) and print-based skills (reading and writing). 23 The Institute of Medicine recently estimated that 90 million adult Americans lack the literacy skills needed to effectively obtain, understand, and act on health information. 23 Patients with low literacy have less knowledge about their medical illnesses and more difficulty navigating the health care system. 24, 25 Rather than actively seeking aid, many such patients become ashamed of their challenges and avoid situations that might reveal their limited understanding. 26 Research is only beginning to assess how patients' literacy skills affect the dynamics of the physician-patient interaction. 22, 27, 28 In this exploratory study, we examined the number and type of questions asked by patients in routine office visits, using a combination of quantitative and qualitative methods. We hypothesized that patients with lower literacy skills would ask fewer total questions and perhaps, more significantly, fewer questions about key aspects of their medical care than their high literacy counterparts.
METHODS

Study Design and Sample
The study took place in the primary care clinic at Grady Memorial Hospital (GMH) in Atlanta, Georgia. GMH is an urban teaching hospital, which serves a largely indigent, African-American population. Internal Medicine residents and faculty from Emory University School of Medicine provide care in the clinic. The study was approved by the Emory Institutional Review Board and the Grady Research Oversight Committee.
Between April and November 2004, patients arriving for a scheduled appointment were invited to participate in a study of physician-patient communication involving an audiotape of the appointment followed by a brief interview. To be eligible, patients were required to speak English, have a visual acuity better than 20/60, as assessed by a pocket screening card, and be scheduled to see 1 of 21 Internal Medicine residents who had already provided consent to be audio-taped as part of a larger study. 29 Participating patients also provided written consent. They received $5 compensation. Of approximately 130 patients approached to participate in the parent study, 102 were enrolled and audio-taped. The full office visit was successfully recorded for 57 patients, and these make up the study sample. The remaining recordings were nearly complete, but lacked the beginning or end of the visit (e.g., the physician and patient were already talking when they entered the examination room, or the tape ended while the resident was discussing the patient with an attending physician).
Data Collection
Medical appointments were audio-taped using a simple cassette recorder and extension microphone located in the examination room. The tape recorder was started before the physician and patient entered the room. After the visit, the patient completed an interviewer-assisted questionnaire, which included the Rapid Estimate of Adult Literacy in Medicine (REALM). 30 The REALM is the most commonly used measure of literacy in the health care setting. 31 It is a 66-item word pronunciation test, which is commonly scored as ≤3rd grade reading level (score 0-18), 4th-6th grade (19-44), 7th-8th grade (45-60), or ≥9th grade (61-66). We grouped scores as low (0-44) or higher (45-66). Subjects also provided their race, gender, age, and years of school completed. The cassette tapes were transcribed by an outside service, which masked the names of the physician and patient. Because the transcripts were organized only by study identification number, coders were effectively blinded to the subjects' literacy level and other characteristics.
Transcript Coding
Transcripts were coded using an adaptation of the Roter Interaction Analysis System (RIAS), a method widely used to study physician-patient dialog. 32 Researchers using the RIAS traditionally assign one code to each utterance made by the patient or provider based on both content and context. An utterance is defined as a complete thought, usually a sentence or a phrase. The RIAS contains 42 sociobehavioral categories for coding utterances, including 16 categories that can be used to code questions. 33 We developed minor adaptations of the RIAS to maximize its usefulness for coding patient questions. First, the utterances we analyzed were complete questions, defined as a request for information, clarification, or services. Where appropriate, requests framed either in an interrogative form or as a statement were accepted. (See example 4 in Table 1 .) Second, we reduced the number of categories to 11 by collapsing several of those that coded separately for open-and closedended questions, in part for parsimony, and in part because physicians often provided extensive responses regardless of the format of a patient's question(s). Third, we prospectively defined a medical composite category, which included therapeutic regimen, medical condition, lifestyle, and requests for services or medication. This combined category represents information seeking about key medical aspects of care. Whereas use of this exact combination has not been reported previously, similar pooling of the RIAS domains has been performed in other studies. 33 Coding was performed on printed transcripts by one trained member of the research team who tabulated the number of questions in each defined category. To maximize reliability, another investigator reviewed the first 20 coded transcripts for accuracy and discussed any discrepancies with the coder. After developing consistent agreement, the trained coder individually scored the remaining transcripts.
Statistical Analysis
Descriptive statistics were used to analyze patient characteristics, including gender, age, years of education, and literacy level. Characteristics of the physician-patient encounter were summarized with descriptive statistics about the transcript length, including word count and sentence count. Patient questions were tabulated by each of the 11 categories and composite category.
Univariate analyses examined the relationship of patient characteristics and physician-patient gender concordance with question-asking, treating the medical composite category as the primary outcome of interest. We used Student's t test for parametric comparisons and the median two-sample for nonparametric data. We also computed the percentage of questions in each encounter that were medically related (medical composite divided by total questions) and compared differences by literacy level using Student's t test. Analyses were performed with SPSS version 13.0 for Windows and S-Plus version 6.2. Alpha was set at 0.05 (one-sided).
Qualitative Analysis
To better understand qualitative differences in patient question content, a trained research team member with a back-ground in qualitative methods compiled a list of all questions coded in the medical composite category. The questions were divided into 2 groups: those asked by low-literacy patients, and those asked by patients with higher literacy levels. The question sets were examined for any variations in content (e.g., assimilation of information, initiation of a new topic) and language (e.g., use of medical jargon).
RESULTS
Patient and Transcript Characteristics
The population (N=57) was predominantly female (75.4%), middle-aged (mean=56.7 years, SD=12.9, range=31-86), and African American (94.7%). Approximately half of participants had achieved a high school education (mean years of school completed=11.4, SD=2.3, range=3-16). A large percentage (36.8%, N = 21) read at or below the 6th grade level as determined by the REALM. The study sample was reflective of the overall clinic population.
The physician-patient encounters were approximately 30-45 minutes in length, corresponding to a mean transcript length of 3,235 words (SD=1,182, range=1,390-6,654) or 401 sentences (SD=142, range=187-756).
Quantitative Results
Patients asked a mean of 12.2 questions (SD=10.3, median = 9, range=1-47). The distribution of questions overall and by category was nonparametric. Patients most frequently asked questions about their therapeutic regimen, medical condition, and nonmedical procedural issues. The least common types of questions asked were those pertaining to psychosocial issues, requests for reassurance, and personal remarks (see Table 2 ).
Overall, low-literacy patients tended to ask fewer questions than their higher-literacy counterparts (median=7 vs 10), but this association did not reach statistical significance (p=.070; see Table 2 .) Low-literacy patients asked significantly fewer questions about the key medical aspects of their care (medical composite category, median=4 vs 6, p=.014), caused in part by fewer queries about lifestyle modification (median=0 vs 1, p=.001). The percentage of total questions in the medical composite category also tended to be lower among low-literacy patients (53.1% vs 62.5%), but this effect was not statistically significant (p=.082).
The number of questions in most other categories tended to be higher among patients with better literacy skills, with the exception of bids for repetition, personal remarks, and nonmedical/procedural questions. Bids for repetition, defined as asking the physician to repeat a statement, were significantly more common among low-literacy patients (p=.013).
There were no statistically significant differences in total questions or medical questions by patient age, gender, or years of schooling, or by the presence or absence of physicianpatient gender concordance.
Qualitative Results
Qualitative analysis produced several noteworthy findings. Low-literacy patients' bids for repetition frequently took the form of short questions that indicated lack of understanding, such as, "My what?" or "Who?" These types of questions did not appear to facilitate the communication of new or meaningful information. Additionally, the questions asked by lowliteracy patients often concerned basic procedural issues rather than an attempt to seek new medical information, for example, "Where do I get my blood drawn at?" or "Could I come back tomorrow and give the urine test?" Patients in both low and higher literacy groups asked questions pertaining to current medications, including questions about dosage, timing, and side effects (e.g., "Don't take it twice a day?" or "So this one will make you go to the bathroom a lot?" or "I need a prescription for that?"). However, higher literacy patients were much more likely to refer to medications by trade name and to use medical terminology (see Table 3 .) Patients with higher literacy levels also raised other concerns related to self-management of medical conditions, specifically questions related to lifestyle issues (e.g., "You can eat them when you're a diabetic?" or "At this point, what would be more important, the diet or the exercise?" or "If I'm not sexually active, I still have to take it?"). Additionally, patients with higher literacy skills more frequently inquired about additions or changes to the medication regimen, or requested additional services (e.g., "This is what I want to ask you...I said maybe I need to take a purple pill." or "I can't take the Paxil. I was going to ask you about this, the Zelnorm." or "Can I get a referral to the eye clinic, too?").
DISCUSSION
Question-asking has emerged as an important measure of active patient participation in the medical encounter. [4] [5] [6] 13 In this mixed-methods analysis of patient questions asked during a primary care visit, low-literacy patients asked significantly fewer questions about key aspects of medical care. The total number of questions asked by patients also tended to be lower among low-literacy patients, but it was bolstered somewhat by a higher rate of questions seeking repetition or clarification from the physician. To our knowledge, this is the first study to assess the relationship between literacy and question-asking in medical encounters. The qualitative aspect of this study revealed variation in the types of questions asked by patients of different literacy levels. As such, it permits a more meaningful assessment of the nature of patient questions than could be obtained by quantitative means alone.
14 For example, whereas quantitative results showed that both groups asked a similar number of questions about their medication and their specific medical condition, qualitative evaluation indicated that patients with higher literacy levels were more likely to use medical terminology, such as medication trade names and jargon terms, and to inquire about alternative treatment options. Overall, more literate patients tended to explore medical issues beyond their immediate medical complaint and asked more probing medical questions than did their lower literacy counterparts. Interestingly, low-literacy patients were significantly more likely to ask their physician to repeat something that was just stated ("bids for repetition") than were patients with higher literacy skills. This finding is consistent with prior research, which has demonstrated that low-literacy patients often have greater difficulty understanding health information, 22, 23 creating a greater need to ask for clarification. Whereas it may be more beneficial for patients to ask questions that demonstrate comprehension of previously stated information and that seek new knowledge, requesting repetition of a poorly understood statement does add some value and is far better than not asking a question at all. This preliminary investigation has several limitations that generate questions for future study. First, the sample size was relatively small and this limited the statistical power of the comparisons. It is important to note that individual patients may exhibit a greater inclination toward active participation than others; a larger sample size would be helpful in limiting the effect of individual variation on statistical results. Second, our qualitative findings are by nature subjective and should be substantiated by future study. The qualitative analyses were Medical composite includes therapeutic regimen, medical condition, lifestyle, and requests for services or medications. *p=0.001 **p<0.05
conducted using the available sample of transcripts, rather than to a saturation point. Third, we were unable to control for other unmeasured characteristics that have been shown to contribute to variations in question-asking, namely, self-efficacy, physician behavior, and cultural differences. 1, [16] [17] [18] [19] [20] It is possible that unmeasured factors such as these mediate the observed relationship between literacy and question-asking behavior. Fourth, because the patient population was comprised predominately of African Americans in an inner-city clinic, the findings may not generalize to other groups. Fifth, the medical visits studied were longer than typical medical encounters. As a result, the number of questions observed in this study may exceed those asked in shorter office visits. It is unclear what effect literacy may have on question-asking behavior in physician-patient encounters of different durations.
In conclusion, literacy level is an important determinant of patients' participation in the medical visit. Low-literacy patients ask fewer questions about key medical issues and are less likely to seek out new information. These behaviors may reduce patients' ability to learn about their medical conditions and treatments and contribute to lower diseaserelated knowledge. Physicians should actively encourage patient participation in the clinical encounter, particularly when limited literacy skills are suspected.
